Phosphorylation of eukaryotic initiation factor (eIF) 2 alpha and inhibition of eIF-2B in GH3 pituitary cells by perturbants of early protein processing that induce GRP78.
Agents that mobilize sequestered intracellular Ca2+, including ionophore A23187, EGTA, thapsigargin, and Cbz-Gly-Phe-NH2 (where Cbz is benzyloxycarbonyl), or mild reducing agents, such as dithiothreitol, disrupt early protein processing in the endoplasmic reticulum (ER), inhibit translational initiation, and trigger the induction of GRP78, an ER resident protein. Inhibition of translational initiation in response to acute treatment (15-30 min) of intact GH3 pituitary cells with each of these agents was accompanied by an average 5-fold increase in the amount of phosphorylated eukaryotic initiation factor (eIF) 2 alpha and a 50% reduction in eIF-2B activity. With continued exposure to A23187 (3 h) rates of amino acid incorporation partially recovered, eIF-2 alpha became dephosphorylated, and the inhibition of eIF-2B activity was abolished. These chronic effects were blocked by actinomycin D. Accumulating evidence that the ER may regulate rates of translational initiation through a signaling system altering the activity of eIF-2 is discussed.